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Description 

[0001] This invention relates to a pneumatic tire and more particularly to an improvement of a run-flat tire which can 
largely extend a runnable distance of the flat tire or a running distance at a run-flat state while controlling an increase 
5 of a tire weight. 

[0002] There have hitherto been proposed various run-flat tires capable of temporarily running during the puncture 
of the tire, and some tires among them are commercialized. 

[0003] In order to extend the runnable distance during the puncture of the run-flat tire, it is general to suppress heat 
generation resulted from repetitive deformation accompanied with the rotation of the tire by controlling an expansion 

10 deformation of a sidewall portion outward in the widthwise direction of the tire and a bending deformation of a bead 
portion outward in the widthwise direction of the tire at a rim flange portion called as "a falling-down deformation of a 
bead portion" against a load applied to the flat tire. For the purpose of controlling each of the above deformations, it 
has widely been performed to thicken a gauge of a crescent-shaped reinforcing rubber arranged at the inside of the 
sidewall portion, to thicken a thickness of a bead filler arranged at an outer peripheral side of a bead core, to increase 

15 the number of carcass plies, or the like. 

[0004] In the conventionally proposed run-fiat tires, however, it is unavoidable to significantly increase the tire weight, 
and there are some cases where the tire weight increases to about 30%. Such an increase of the tire weight has 
problems such as degradation of fuel consumption, increase of rolling resistance, degradation of ride comfort to vehicle 
and degradation of the other various performances. 

20 [0005] Although the quantity of heat generation is lowered by controlling the deformation of the tire, the increase of 
the volume in the members constituting the tire particularly increases the quantity of heat generation during the running 
under a high load fairly exceeding over the above lowered quantity of heat generation, which obstructs the extension 
of the running distance at the run-flat state and becomes a serious problem. 

A pneumatic tire having a core reinforcing layer is known from EP-A-1 083 065, being regarded as closest prior 

25 art to the subject-matter of claim 1 . This document is comprised in the state of the art by virtue of Article 54(3) EPC 
only. A seif supporting pneumatic vehicle tire is disclosed in GB-A-2 138 367. 

[0006] It is, therefore, an object of the invention to solve the aforementioned problems of the conventional technique 
and to provide a pneumatic tire capable of largely extending the running distance at the run-flat state under a high load 
by sufficiently enhancing the rigidity of the bead portion while advantageously controlling the increase of the tire weight. 

30 [0007] According to the invention, there is the provision of in a pneumatic tire, particularly a pneumatic radial tire 
comprising a tread portion, a pair of sidewall portions each extending inwardly from each side of the tread portion in 
a radial direction, a pair of bead portions each arranged at an inside of the sidewall portion in the radial direction, a 
carcass toroidally extending between a pair of bead cores each embedded in the respective bead portion and wound 
around the bead core from an inside of the tire toward an outside thereof in the radial direction to form a turnup portion, 

35 a bead filler arranged between a main body portion of the carcass and the turnup portion thereof and adjacent to an 
outer peripheral surface of the bead core, and a reinforcing rubber arranged at the inside of the sidewall portion in the 
widthwise direction of the tire and having substantially a crescent shape at cross section thereof, an improvement 
wherein at least one cord reinforcing layer made from a cord(s) extending in an angle direction of approximately 90° 
with respect to a radial line segment is arranged between the main body portion of the carcass and the bead filler in 

40 a region ranging outward from a vicinity of the bead core in the radial direction and has a width in the radial direction 
of the tire corresponding to 10-50% of a section height of the tire. 

[0008] The term "section height of the tire" used herein means a section height defined in JATMA YEAR BOOK and 
concretely means half the difference between the overall diameter and the nominal rim diameter when the tire is mount- 
ed onto an approved rim and inflated at the recommended air pressure under no load. And also, the term "radial line 

45 segment" used herein means a plane including a rotating axis of the tire. 

[0009] In the pneumatic tire according to the invention, the reinforcing rubber arranged at the inside of the sidewall 
portion and close to an inner face thereof mainly contributes to bear the weight of a vehicle body during the puncture 
of the tire to thereby control the expansion deformation of the sidewall portion in the widthwise direction, so that stress 
concentration into the sidewall portion and the carcass can advantageously be prevented during the puncture of the 

so tire. And also, the cord reinforcing layer is arranged at least in the bead portion, wherein the increase of the weight is 
fairly less as compared with the case of increasing the gauge of the reinforcing rubber and the thickness of the bead 
filler, whereby the rigidity of the bead portion against the falling-down during the running at the run-flat state under the 
high load can sufficiently be increased to largely extend the running distance at the run-flat state. 
[001 0] Considering only the expansion deformation of the sidewall portion, particularly a zone of the sidewall portion 

55 located in the vicinity of a position of a maximum tire width, a force restraining the expansion deformation can effectively 
be enhanced by increasing the gauge of the reinforcing rubber or increasing the number of the carcass plies, while 
the falling-down deformation of the bead portion under a working condition of a relatively low load can be countered 
by increasing the thickness of the bead filler or the number of the carcass plies. In the latter case, however, the falling- 
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down deformation of the bead portion can not effectively be restrained when a higher load is applied to the tire, and 
the concentration of such a deformation in the bead portion can not be dispersed, and hence there is caused a fear of 
breaking a zone of the bead portion located in the vicinity of a rim flange. 

[0011] For this end, in the pneumatic tire according to the invention, the cord reinforcing layer is arranged at least 
5 in the bead portion, whereby each of the falling-down deformation and the expansion deformation in a zone ranging 
from the bead portion to the sidewall portion is effectively controlled and the concentration of such deformations is 
prevented, so that the run-flat durability is largely improved even under the higher load without substantially Increasing 
the gauge of the reinforcing rubber and the thickness of the bead filler. 

[0012] The cord reinforcing layer in such a tire functions to control the outward expansion deformation of the sidewall 
10 portion in the widthwise direction of the tire in the fiat tire based on a high modulus of elasticity of the cord constituting 
the cord reinforcing layer and extending substantially In the circumferential direction of the tire, and to effectively restrain 
the outward falling-down of the carcass ply in the widthwise direction at least in the bead portion under a large cross 
angle between the cord in the cord reinforcing layer and the cord in the carcass ply, and to prevent separation between 
mutual cords in the carcass ply accompanied with the expansion deformation of the sidewall portion as mentioned 
is above, and hence the weight of the vehicle body during the puncture of the tire can effectively be supported by the 
cord reinforcing layer. 

[0013] In the invention, the cord constituting the cord reinforcing layer extends in an angle direction of approximately 
90° with respect to the radial line segment, so that the cord is substantially continuous in the circumferential direction 
and can advantageously bear tension so as not to elongate in the circumferential direction . If the cord angle with respect 
20 to the radial line segment largely comes out from 90°, the cord becomes discontinuous in the circumferential direction 
and has free ends at the inside and outside in the radial direction, so that the above tension can not be bom and the 
effect expected in the cord reinforcing layer can not sufficiently be developed and further the adhesion to the free end 
of the cord is insufficient to cause a fear of creating separation failure. 

[0014] The cord reinforcing layer according to the invention is formed by spirally winding a single cord or a bundle 

25 of plural cords arranged side by side. In such a spirally wound structure, a joint part of the cord can be removed from 
the cord reinforcing layer to bear a larger tension in the circumferential direction , and hence the falling-down deformation 
of the bead portion can more effectively be restrained. In particular, when the bundle of plural cords is spirally wound, 
the formation of the cord reinforcing layer can be more facilitated. And also, the cord reinforcing layer may be formed 
by using a plurality of ring-shaped cords having different diameters. 

30 [0015] Furthermore, the width of the cord reinforcing layer in the radial direction of the tire is within a range of not 
less than 1 0% but not more than 50% of the section height of the tire. When the width is not less than 1 0%, the rigidity 
can effectively be enhanced at least in the bead portion, preferably in a region ranging from the bead portion to the 
sidewall portion, while when the width Is not more than 50%, the merit through the increase of the rigidity as compared 
with the increase of the tire weight can be ensured. 

35 [0016] In the pneumatic tire according to the invention, therefore, the expansion deformation of the sidewall portion 
and the falling-down deformation of the bead portion are advantageously controlled under the action of the cord rein- 
forcing layer without increasing the thickness of the bead filler and the gauge of the reinforcing rubber, whereby the 
effective extension of the running distance of the flat tire even under a higher load can be realized and also the increase 
of the tire weight can be controlled as small as possible. 

40 [0017] In a preferable embodiment of the invention, the cord constituting the cord reinforcing layer is an organic fiber 
cord or a steel cord and has a modulus of elasticity of not less than 3.2 G Pa, and an end count of cords in the cord 
reinforcing layer per a width of 1 0 mm is 3-10 cords. 

[0018] In case of using the organic fiber cord, the tire weight can effectively be decreased as compared with the case 
of using the steel cord. 

45 [0019] When the modulus of elasticity of the cord is not less than 3.2 GPa, the rigidities of the bead portion and the 
sidewall portion can sufficiently be enhanced to sufficiently control the expansion deformation of the sidewall portion 
and the falling-down deformation of the bead portion in the running at the run-flat state even under a higher load after 
the puncture of the tire. 

[0020] When the end count is not less than 3 cords per 10 mm, the rigidities of the bead portion and the sidewall 
50 portion can sufficiently be enhanced, while when it is not more than 10 cords per 10 mm, the cord diameter can be 
ensured within an applicable range without extremely thinning it to advantageously enhance the rigidity of each re- 
spective portion. 

[0021] The invention will be described with reference to the accompanying drawings, wherein: 

55 Fig. 1 is a diagrammatically section view of a pneumatic tire according to the invention; and 

. Fig. 2 is a diagrammatic view conceptually illustrating an Interrelationship of a cord reinforcing layer and a bead 
core. 
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[0022] In Fig. 1 is shown a diagrammatical ty section view of an embodiment of the pneumatic radial tire according 
to the invention at a state of assembling onto a rim and inflating under an air pressure, in which numeral 1 is a tread 
portion, numeral 2 a sidewall portion continuously extending inward from each side of the tread portion in a. radial 
direction, and numeral 3 a bead portion continuously arranged at an inner peripheral side of the sidewall portion, 
s [0023] The terms "rim" and M air pressure" used herein mean an approved rim and a maximum air pressure defined 
in JATMA YEAR BOOK, respectively. 

[0024] In the above tire, a radial carcass 5 comprised of at least one carcass ply is toroidally extended between a 
pair of bead cores 4 each embedded in the respective bead portion 3 to reinforce the above portions 1 , 2 and 3, and 
wound around the bead core 4 from an inside of the tire toward outside thereof in a widthwise direction to form a turnup 
10 portion, and a belt 6 comprised of at least one belt layer, two belt layers in Fig. 1 , is arranged at an outer peripheral 
side of a crown portion of the radial carcass 5. 

[0025] Furthermore, a bead filler 7 having substantially a triangular shape in its cross section is arranged between 
a main body portion and a turnup portion of the radial carcass 6 and adjacent to an outer peripheral side of the bead 
core 4, and a reinforcing rubber 8 having substantially a crescent shape in its cross section is mainly arranged at an 

15 inside of the sidewall portion 2 in the widthwise direction of the tire. In addition, a cord reinforcing layer 9 having a 
spirally wound structure of a cord, preferably,, an organic fiber cord extending in an angle direction of approximately 
90° with respect to a radial line segment is arranged within a region ranging outward from the vicinity of the bead core 
4 and inward from a turnup end of the radial carcass 5 in the radial direction and, for example, between the main body 
portion of the radial carcass 5 and the bead filler 7 in the illustrated embodiment. 

20 [0026] The term "spirally wound structure" used herein means a structure shown in Fig. 2. Therefore, the cord rein- 
forcing layer 9 is formed by spirally winding a single cord or a bundle of plural cord as shown in Fig. 2. 
[0027] Moreover, the cord reinforcing layer 9 may be arranged between the turnup portion of the radial carcass 5 
and the bead filler 7, or may be arranged inside the main body portion of the radial carcass 5 or outside the turnup 
portion thereof in the widthwise direction. 

25 [0028] The cord reinforcing layer 9 has a width in the radial direction of the tire corresponding to 1 0-50% of a section 
height SH of the tire. And also, the cord reinforcing layer 9 is an organic fiber cord having a modulus of elasticity of not 
less than 3.2 GPa, and an end count of cords in the cord reinforcing layer 9 is 3-10 cords per 10 mm. 
[0029] According to the pneumatic tire having such a construction, the weight of the vehicle body can effectively be 
supported by the cord reinforcing layer 9 in addition to the reinforcing rubber 8, the bead filler 7 and the radial carcass 

30 5 during the running of the tire at the run-flat state as mentioned above, so that the rigidities of the sidewall portion and 
the bead portion can sufficiently be enhanced even at a higher load under a slight increase of the weight resulted from 
the addition of the cord reinforcing layer 9 without substantially increasing the gauge of the reinforcing rubber 8 and 
the thickness of the bead filler 7 and without increasing the number of the carcass plies, and hence the running distance 
of the flat tire can largely be extended. 

35 [0030] The following examples are given in illustration of the invention and are not intended as limitations thereof. 
[0031] With respect to tires of Examples 1-8 and Comparative Examples 1-4 are measured modulus of elasticity of 
cord constituting cord reinforcing layer, tire weight, rigidity to falling-down deformation of bead portion or bending rigidity, 
and running distance of the flat tire. 

[0032] Each of the above tires has a tire size of 225/60R1 6. The example tires have a structure shown in Fig. 1 and 
40 the comparative tires have such a structure that the cord reinforcing layer is omitted from Fig. 1 . Moreover, the cord 
reinforcing layers in all example tires has a spirally wound structure of a single cord. 

[0033] The tire weight is directly measured from the tire. The bending rigidity of the bead portion is evaluated by 
grasping a part of the bead portion and applying a constant weight to another part of the bead portion opposite to the 
above part with respect to a center of a circumference to measure a deformation quantity and then calculating a re- 
45 ciprocal number from the measured value. The running distance of the flat tire is evaluated by measuring a distance 
run on an oval circuit course at a speed of 100 km/h until the occurrence of trouble in a front left-wheeled tire among 
the tires mounted onto a passenger car at a state that a valve core is get out from the front left-wheeled tire and the 
other tires are inflated under a given air pressure. 

[0034] The results are shown in Table 1 . Moreover, the gauge of the reinforcing rubber, the tire weight, the bending 
so rigidity of the bead portion and the running distance of the flat tire are represented by an index on the basis that the 
tire of Comparative Example 1 as a control is 1 00, in which the larger the measured value, the larger the index value. 
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[0035] As seen from the results of Table 1, the bending rigidity of the bead portion and the running distance of the 
flat tire in all tires of Examples 1 -8 can considerably be improved though the tire weight is slightly increased as compared 
with that of Comparative Example 1 . 

[0036] As mentioned above, according to the invention, the expansion deformation of the sidewal) portion and the 
5 falling-down deformation of the bead portion can effectively be controlled to largely extend the running distance of the 
flat tire under an action of the cord reinforcing layer without increasing the gauge of the reinforcing rubber and the 
thickness of the bead filler and the number of carcass plies and the like, that is, even by effectively controlling the 
increase of the tire weight 

10 

Claims 



1 . A pneumatic tire comprising a tread portion (1 ), a pair of sidewall portions (2) each extending inwardly from each 
side of the tread portion in a radial direction, a pair of bead portions (3) each arranged at an inside of the sidewall 

15 portion in the radial direction, a carcass (5) toroidally extending between a pair of bead cores (4) each embedded 

in a respective bead portion and wound around the bead core from the inside of the tire toward the outside thereof 
in the radial direction to form a turnup portion, a bead filler (7) arranged between a main body portion.of the carcass 
(5) and the turnup portion thereof and adjacent to an outer peripheral surface of the bead core (4), and a reinforcing 
rubber (8) arranged at the inside of the sidewall portion (2) in the widthwise direction of the tire and having sub- 

20 stantialfy a crescent shape in cross section thereof, wherein at least one cord reinforcing layer (9) made from a 

cord(s) extending in an angle direction of approximately 90° with respect to a radial line segment is arranged 
between the main body portion of the carcass (5) and the bead filler (7) in a region ranging outward from the vicinity 
of the bead core (4) in the radial direction and has a width in the radial direction of the tire corresponding to 1 0-50% 
of a section height (SH) of the tire. 

25 

2. A pneumatic tire as claimed in claim 1 , characterized In that the cord constituting the cord reinforcing layer (9) 
has a modulus of elasticity of not less than 3.2 GPa. 

3. A pneumatic tire as claimed in claim 1 or 2, characterized in that an end count of cords in the cord reinforcing 
30 layer (9) per a width of 1 0 mm is 3-1 0 cords. 

4. A pneumatic tire as claimed in any of claims 1 to 3, characterized In that the cord reinforcing layer (9) is formed 
by spirally winding a single cord or a bundle of plural cords arranged side by side. 

35 5. A pneumatic tire according to claim 1 , wherein the cord reinforcing layer Is arranged inward from the turnup end 
of the carcass in the radial direction. 

6. A pneumatic tire according to claim 1 , wherein the carcass is comprised of a single carcass ply. 

40 7. A pneumatic tire according to claim 1 , wherein the cord reinforcing layer is arranged in a region ranging outward 
from the upper end of the bead core in the radial direction. 



PatentansprUche 

45 

1 . Luftreifen, der aufweist: einen Laufflachenabschnitt (1); ein Paar Seitenwandabschnitte (2), die sich jeweils nach 
innen von jeder Seite des Laufflachenabschnittes in einer radialen Richtung erstrecken; ein Paar Wulstabschnitte 
(3), die jeweils auf einer Innenseite des Seitenwandabschnittes in der radialen Richtung angeordnet sind; eine 
Karkasse (5), die sich ringformig zwischen einem Paar Wulstkemen (4) erstreckt, jeweils in einem entsprechenden 

so Wulstabschnltt elngebettet und urn den Wulstkern von der Innenseite des Reifens in Richtung zu dessen AuBen- 

seite in der radialen Richtung gewickeit, urn einen aufgerichteten Abschnitt zu bilden; einen Kemreiter (7), der 
zwischen einem Hauptkorperabschnitt der Karkasse (5) und deren aufgerichteten Abschnitt und angrenzend an 
/ eine auBere Umfangsflache des Wulstkemes (4) angeordnet ist; und einen Verstarkungsgummi (8), der auf der 

Innenseite des Seitenwandabschnittes (2) in der Breitenrichtung des Reifens angeordnet ist und eine im wesent- 

55 lichen sichelartige Form in dessen Querschnitt aufweist, worin mindestens eine Kordverstarkungsschicht (9), die 

aus einem Kord (Korden) besteht, der sich in einer Win kelrichtung von annahernd 90° mit Bezugnahme auf eine 
radiale Strecke erstreckt, zwischen dem Hauptkorperabschnitt der Karkasse (5) und dem Kemreiter (7) in einem 
Bereich, der sich nach auGen von der unmittelbaren Nahe des Wulstkemes (4) erstreckt, in der radialen Richtung 
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angeordnet ist und eine Breite in der radialen Richtung des Reifens aufweist, die 10 bis 50 % einer Reifenhdhe 
(SH) entspricht. 

2. Luftreifen nach Anspruch 1 , dadurch gekennzelchnet, daB der Kord, der die Kordverstarkungsschicht (9) bitdet, 
5 einen Elastizitatsmodul von nicht weniger als 3,2 GPa aufweist. 

3. Luftreifen nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB eine Fadenzahl der Korde in der Kordverstar- 
kungsschicht (9) pro Breite von 1 0 mm 3 bis 10 Korde betragt. 

10 4. Luftreifen nach einem der Anspruche 1 bis 3, dadurch gekennzelchnet, daB die Kordverstarkungsschicht (9) 
durch spiralfonmiges Wickeln eines einzelnen Kordes oder eines BQndels von nebeneinander angeordneten meh- 
reren Korden gebildet wird. 

5. Luftreifen nach Anspruch 1, bei dem die Kordverstarkungsschicht nach innen vom aufgerichteten Ende der Kar- 
15 kasse in der radialen Richtung angeordnet ist. 

6. Luftreifen nach Anspruch 1 , bei dem die Karkasse eine einzelne Karkassenlage aufweist. 

7. Luftreifen nach Anspruch 1, bei dem die Kordverstarkungsschicht in einem Bereich, der sich nach auBen vom 
20 oberen Ende des Wulstkemes erstreckt, in der radialen Richtung angeordnet ist. 



Revendlcatlons 

25 1. Bandage pneumatique comprenant une partie de bande de roulement (1), une paire de parties de flanc (2), s'6ten- 
dant chacune vers I'interieur a partir de chaque c6t6 de la bande de roulement, dans une direction radiale, une 
paire de parties de talon (3), agenc6es chacune au niveau d'une partie interne de la partie deflanc, dans la direction 
radiale, une carcasse (5) s'etendant toroidalement entre une paire de tringles (4), noyees chacune dans une partie 
de talon respective et enroulee autourde la tringle de I'interieur du bandage pneumatique vers I'exterieur de celui- 

30 ci, dans la direction radiale, pour former une partie retournee, un bourrage sur tringle (7) agence entre une partie 

de corps principale de la carcasse (5) et la partie retournee correspondante et adjacente a une surface p6riph6rique 
externe de la tringle (4), et une gomme de renforcement (8) agencee au niveau de I'interieur de la partie de flanc 
(2), dans la direction de la largeur du neumatique, et ayant une section transversale avec une forme pratiquement 
en croissant, au moins une couche de renforcement de cables (9) composee d'un (de) cabte(s) s'etendant a un 

35 angle d'environ 90° par rapport a un segment de ligne radial etant agenc£e entre la partie de corps principale de 

la carcasse (5) et le bourrage sur tringle (7), dans une region s'etendant vers I'exterieur a partir du voisinage de 
la tringle (4), dans la direction radiale, et ayant une largeur dans la direction radiale du bandage pneumatique 
representant 10 a 50% d'une hauteur de section (SH) du bandage pneumatique. 

40 2. Bandage pneumatique selon la revendication 1 , caracterise en ce que le cable constituent la couche de renfor- 
cement de cables (9) a un module d'Slasticite non inferieur a 3,2 GPa. 

3. Bandage pneumatique selon les revendications 1 a 2, caracterise en ce qu'une densite des cables dans la couche 
de renforcement de cables (9) par 10 mm de largeur est comprise entre 3 et 10 cabl6s. 

45 

4. Bandage pneumatique selon I'une quelconque des revendications 1 a 3, caracterise en ce que la couche de 
renforcement de cables (9) et formee en enroulant en spirale un seul cable ou un falsceau de plusleurs cables 
juxtaposes. 

so 5. Bandage pneumatique selon la revendication 1 , dans lequel la couche de renforcement de cables est agenc6e 
vers i'interieur de I'extremite retournee de la carcasse, dans la direction radiale. 

6. Bandage pneumatique selon la revendication 1 , dans lequel la carcasse comprend une seule nappe de carcasse. 

55 7. Bandage pneumatique selon la revendication 1 , dans lequel la couche de renforcement de cables est agencee 
dans une region s'etendant vers I'exterieur a partir de I'extremite superieure de la tringle, dans la direction radiale. 
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□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



LU LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□/GRAY SCALE DOCUMENTS 



